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This invention has to do with an automatic trim mecha- 
nism that is a part of an aircraft flight control system. 

Where automatic trim mechanism is used in an aircraft 
flight control system, the object is to reduce to zero, the 
Steady ‘state force at the control stick and/or the steady 
state torque at the autopilot servo, which is a result of 
the displacement of the system to a new trim position. 
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The automatic trim mechanisms presently in use are actu- . 


ated by a displacement of a. component of the control sys- 
tem. In other. words, the automatic trim mechanism is 
energized when the force ргодисег 15 displaced. ^ Atten- 
tion is directed to the fact that the differential of forces 
that occur in the cable control system in the presently 
used mechanisms do not energize. the . automatic tiim 
mechanism.. Instead, displacement of the force producer, 
a result of system displacement, causes the actuation of 
the. automatic trim mechanism. There are a number of 
reasons why the principle of displacement is not the ideal 
mechanical system, but one reason is that the differential 
of forces involved, in the cable control system do not actu- 
ate the trim mechanism despite the fact that these very 
forces are the reason a trim mechanism is required. 

The invention to ђе considered herein deals directly with 
the forces involved and is not inhibited, restricted or un- 
necessarily influenced by the displacement of certain me- 
chanical components. SN 

An object of this invention is to provide an aircraft 
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lustration only, be defined as a cable. tension regulator. 
"Threaded over each pulley is, for all intents and purposes 
an endless, cable 12. Additionally, the pulley assembly 
is mounted in such a manner that when a differential of 


force is established in the cable 12 they will pivot at 14 ^ 


in the direction of the greatest force. 

On the bracket 16, that connects the springs 18 of the 
pulleys, are a pair of ears 20 that receive a fitting:22. - 

А support mounting 24, of the type illustrated in Figure 
1, is suitably mounted on any convenient structure of the 
aircraft. А ; 

A pair of spaced apart, and parallel bracket tracks 26 
and 27 having slots 28 and 29 therein are secured to the 
support. Mounted on each bracket track and in each slot, 
for purposes of adjustment is a switch 30 and 31 respec- 
tively. One.switch шау be designated as a down trim 
Switch, 31, and one the up trim, 30, as indicated by the 
legend in Figure 3. А 

A boss 32 is provided on the support, and pivotally at- 
tached at 33 is an elongated lever or beam 34. The beam: 
extends between the switches 30 and 31 and that end of the 
beam opposed to the pivot 33 is fixed to a: spherical bear- 
ing in fitting 22. . | ee qus ЕИ ee E 

` А second support mounting 36 is also attached to апу: 
convenient. structure of the :aircraft. ‘Pivotally: attached’ 


28138 to-the support is an L-shaped lever 40 having a’ 
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flight control system automatic trim mechanism that is^ · 


energized by. the differential of forces that occur in the 
cable control system as the result of displacement, to a 
new trim position of an aircraft control surface, 
Another object of this invention is to provide an air- 
craft elevator flight control systein automatic trim mech- 
anism that includes a counter bob weight. This counter 
bob weight opposes operation of the automatic trim 
switch when the force producer bob weight imposes, as à 
result of acceleration influences, a differential of forces in 


the cable control system. -The force producer bob weight: 


forces oppose over control, and the counter bob weight 

prevents such forces from actuating the automatic trim 

mechanism. ` | | 
A yet further object of this invention is to provide an 


aircraft flight control system automatic trim mechanism: 


that may be readily installed in an aircraft, economically 
fabricated, and easily maintained. 
" Figure 1 is-a fragmentary, perspective view illustrating 
and having embodied therein the present invention. 
Figure 2 is a view of a counter bob weight taken from 
Figure 1 looking in the direction of the arrow identified 
by the Numeral 2. : 
Figure 3 is a schematic illustration of a typical aircraft 
flight control system including the autopilot and illus- 
trating the relationship of the present invention as it 
may be applied and installed. - 
Referring to the drawings fora more detailed descrip- 
tion of the present invention -10: designates a pulley as- 
sembly including two rotatable cable pulleys. This pulley 


assembly which is spring loaded, may, for purposes of il- 
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weight 42 on one extreme end. The opposed extreme end 

of the lever 40 is attached to a link 44 that is in turn: 

attached to one of the ears 20. | | meme 
The weight 42 has an adapter 46 thereon that ‘has a 


_ plurality of openings 48 therethrough which are to receive 


one end of a compression spring 50. Тһе opposite end 
of the spring its attached to the support 36. -` Е 
‚ Attention is directed to the schematic illustration of the 
flight control system depicted in Figure 3. ‘It is to ђе - 
understood that the illustrated structure is а. mere repre-: 
sentation of conventional and well known aircraft :com- . 
ponents. 4 ; ia es 
A pilot stick 60 having a quadrant 62 thereon; inter- 
mediate the: ends, is connected to а reciprocable. force 
producer 64. The force producer, as represented, for pur- 


` poses of convenience rides back and forth between rollers: 


66. A trim actuator 68 is connected to the force pro- 
ducer through the medium of a jack screw 70. | 
Also on the control or pilot stick 60 is а bob weight 72: 


- that is influenced by accelerations that occur as the result 
` of changes in the pitch attitude of the aircraft. : | 


50 


А series of pulleys 74 аге located throughout ће air- 
craft structure. and over and about these pulleys is thread- 
ed cable 12. . This cable 12 is, as previously stated, thread-. 


, ed. about pulley assembly 10. . Further, between pulley: 
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` assembly 10 and the control surface 76 is a final or еје- - —— 


vator quadrant 78. Between quadrant 78 and the control 
surface.76 and connecting the two together is a linkage 
System 80 that is representative of conventional equip- 


. ment. і 
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An autopilot 82, that may be considered a servo 8у8- 
tem, through the closed cable system 84, is also con- 
nected to the quadrant 78. : : 

The control surface illustrated is the elevator, but it 


.- could also be the rudder, ailerons, ог. elevons. 
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: The various quadrants. and pulleys illustrated along 
with the cables 12 and 84, as well as the bob ‘weight 72 
may be considered the cable control system. A 

The operation of the invention described is as follows: 


. Assume the aircraft is flying on autopilot and it is de- 


70 


sirable that it maintain straight and level flight. 


As а result of some change that may occur due to. 
changes in flight characteristics, such as.the consumption: ©. - 


of fuel, it is necessary that the elevator be rotated about. 


- its axis to an up condition. The autopilot 82 receives 
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such a ‘signal aad ЕСІҢ ‘the cable § 84 rotates the — 7 


rant 78 in the direction. indicated by the. force arrow. 
Further, assume that the: cable 


` on.that part going from the pilot. stick-60 back 


rant 78.and.10 pounds of.force on that: part. ing. fr mo 


ће quadrant back to. the.stick. ... 

When: the quadrant 78 is.rotated by the: aütopilot. servo. 
> to change the attitude: of the surface 76 a. ‘change in. 
forces. occurs due to a. displacement of. the: ‘force’ pro- 
ducer spring, in the cable 12, as indicated by the various. 
force:atrows. It may, for purposes. of discussion, be às- 


sumed that that part of the cable. Кот (ће stick 60: has. - 


15 pounds of force; and that part back to the stick. is. 
reduced. to 5. pounds. 

"As a. result. of these. change „ОГ. forces. ће: pulley. as-. 
'sembly 10 rotates about pivot 14.. This rotation of the. 
pulley. assembly . 10 causes lever. 34. to rotate resulting in. 
one switch, 30, іп this case. the up. trim. switch, going .to. 


the, up position.: Operation: of the up. trim switch achiates. i 


the trim actuator. 
When. the change in the position: of. quadrant. 78. öc: 


curs this change is transmitted to the: spring - of: the. force. ~ 


producer 64 and the spring is displaced.in the direction. of 
the. arrows, resulting in 

“As the trim actuator is energized. the force. producer- 
‘is: moved in а direction to.reduce the differential. cable” 
‘force. As. the ‘differential: ‘cable force. is removed. ‘the. 
cable forces return to 10 pounds each, the pulley- assem-. 
| bly 10. rotates: to the neutral position,. the up trim switch. 
moves. to the: off. position, : and. the trim actuator is. де: 
energized. 

In the event the surface 76 is to Бе: moved: to a down 
‘position , the force arrows. are. to be reversed.- 

It may be readily seen that the. initial object of: this: 
invention has been fulfilled 'and that there is. provided: 
. an aircraft flight. control system - automatic. trim mecha- 


nism that. is energized by differential. forces. that. occur: ’ 


in the cable control. system as. the ‘result of ‘displace-. 
ment to а new trim position of an aircraft control surface. 
~. "Now consider the fact of ће bob weight. 72 "which acts- 
to prevent. overcontrol in the. pitch, gris; and: the counter 
bob. weight 42 and lever 40. 


Ап acceleration which is. the result. of. а change- of. pitch. | 


attitude-of the flying aircraft causes -the. bob: weight: 72 
to produce a torque about its.axis in a direction to oppose 
the pitch signal. 
to occur. in the cable 12 which normally -would -result 
in rotating the pulley assembly: 10 about pivot 14. How- 
ever, às it is not desired to. trim out the. bob weight ас- 
celeration forces, à counter bob. weight 42 on lever 40:15 
so. positioned with. respect to the pulley: assembly. 10 and: 
is: ‘of such. a. weight as. іо counter. the forces that: are: 

imposed on the pulley ‘assembly. © 
differential of forces that: аге imposed- on. the cables: 12 
Әу the bob weight 72 tend to cause the pulley assembly 
10 to rotate about. its axis in the same manner as if the 
autopilot: were. the cause. 
weight 42 is.affected by the same cause that. produced the 
torque 1 from the bob weight 72, but in such a manner. ‘as. 


to resist the rotation of the pulley 10. As a. result. the. 
pulley. assembly 10 is not rotated, the trim ;actuator ds 


not energized by the switches 30 and 31, and the. differ- 


ential forces established in the cable 12 is not. removed. | 


While in order to. comply with the statute, the inven-- 
tion has been described i in language: more ог. less "specific. 


as to structural features itis to be. understood that: the... 


invention is, not limited to the specific features shown, «o 


but- that the- means and construction: herein -disclo 


12 has under normal Е 
straight. and.level flight conditions. 10, pounds of. force: 


a differential, load in. the..cables.:. 


This torque causes. a force differential. 


In other words, the: 


However, the counter bob. 


We elati: 
1. Trim switch: mechanism for an aircraft flight:con« 
trol. system comprising a closed cable control system that . 
is actuated by a servo. system 10 cause.a differential іп :: 
- cable forces, а control surface, the attitude. of which ‘is 
altered by the servo system; a force producer into which 
a force 15 urged; Бу «ће cable system when a differential 
‘of forces. is. established’ in: ‘the latter; а pulley; assembly 
considered -a part of said: cable’ system, that pivots when: 
differential. forces. are: established. in. said, cable system;.. 
pivotal means interconnected to.said ‘pulley. assembly; and 
switches, adjacent. to. and. actuated: by. said... “means, . that 
саге connected to а trim actuator to actuate the ‘same to 
` trim the differential-of: forces out of:the- force: ‘producer 
and cable control-system.- 
2. In an aircraft flight control sitem having a control 
surface actuated by a servo system, а closed cable control 
. System also: actuated. by. said | servo system, (0 сапзе-а” 
force. differential. therein, а. forcé. producer actu by. 
said’ cable system, a trim. actuator, and. ig | 
system... automatic trim. ‘mechanism compr : 
cable: pulleys that are a pärt of said cable. contr 11. syste. і. 
and which. pivot when. said: force. differential i táb- 
= Jished therein; pivotal means, interconnected. to; said-pul-. 
leys; and at least one trim actuator. switch, adjacent. and. 
"operated by said means to actuate the ігі actuator. Which. 
. : substantially equalizes’ the ‘differential. of: forces in ‘said. 
SE cable system and force. producer. RD 
"7-3. Trim switch, mechanism. Хог ап, airċraft flight. бді. 
system comprising а closed. cable. control. ‘system, that is; 
actuated, by à servo.system 10. causé а: differential offorces. .: 
~ therein; a control surface, the. attitude of ‘which is-alter 
_. by the.servo system; a force producer into, which diff 
` ential of forces. 15 urged, Ђу the cable. system, | 
differential of forces is established in. the latter, a pulley, 
assembly. that: is a. part. of said cable system, ‘that 
when. differential forces. are established 1 in said cable sys: » 


"15 


20 


: trim the: differential. o£ Mu out: of. dei force. 6 өше ді. 
and cable. control system; а: ‘bob’ po in the. cable. ius 


counter bob, weight interconnected. to said ‘pulley assembly. 
_ that prevents these forces. imposed on said. pulley. assembly. i 
7 from causing operation of the: trim, mech 
244. Trim switch ` mecha sm for. an aircraft. flight ‘con. 
trol. system: comprising : a closed. cable control -system. thi t: 
ifferential- of 


i altered by: the servo" system; a force: producer. ich. 
a force is: urged, by. the cable system, when a. di feren ial 


ential forces: are established. in said cable. lem. pivotal- 
"means: interconnected to said: pulley- assembly;: Switches 
€0 adjacent to-and actuated by: said means, that are: connected: 
to a-trim- actuator: to. actuate: the same to trim: the: differ- 
ential of forces out of the force producer and cable: con- 
. trol:system;: anda pivotal bob weight: interconnected to 
said quadrants that-resists- random acceleration. forces im-- 
posed on:said. pulley. assembly; to prevent the: latter: from 
` causing operation of the trim actuator. 
52775; Trim switch mechanism for an aircraft. flight control 
system comprising 'a-closed cable: control ‘system: that i is 
actuated-by.a servo ‘system. to cause а differential of forces. 
therein; a control: surface, the attitude. of: ‘which: is altered: 
- by:the servo. system; a force producer into: which a; differ- 
~~ ential. of forces: is urged; by--the: cable: system, - when a 
" differential: of. forces 15: established.in the latter;'a pair of : 
connected cable pulleys: that'are apart. of- за! 4 сабје. уде 


з т. tem, that 5 pivot when. едін fores аге: established. i in: 
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said cable system; pivotal means interconnected to said 
pulley assembly; switches, adjacent to and actuated by 
said means, that are connected to a trim actuator to actu- 
ate the same to trim the differential of forces out of the 
force producer and cable control system; and an element 
interconnected to said pulley assembly that prevents pitch 
acceleration forces from operating the trim mechanism. 

6. Trim switch mechanism for an aircraft flight control 
system comprising a closed. cable control system that is 
actuated by a servo system to cause a differential of forces 
therein; a control surface, the attitude of which is altered 
by the autopilot; a force producer into which a differen- 
tial of forces is urged, by the cable system, when a differ- 
ential of forces is established in the latter; a pulley as- 
sembly of connected cable pulleys that are a part of said 
cable system, that pivot when differential forces are estab- 
lished in said cable system; pivotal means interconnected 
to said pulley assembly; switches, adjacent to and actu- 
ated by said means, that are connected to a trim actuator 
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6 
to actuate the same to trim the differential of forces out 
of the force producer and cable control System; a prin- 
cipal bob weight in the cable control system that is influ- 
enced by accelerations due to changes in pitch attitude of . 
the aircraft to impose a differential of forces in said. 
cable system independent of as well as concurrently with 
said servo system; and an element interconnected to said 
pulley assembly that resists the principal bob weight forces 
imposed on said pulley assembly, and prevents à reduc- 
tion of the differential of forces established by said prin- 
cipal bob weight. 
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